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Prevalence of hardcore smoking in England, and
associated attitudes and beliefs: cross sectional study
Martin J Jarvis, Jane Wardle, Jo Waller, Lesley Owen

Abstract
Objective To quantify the prevalence and
characteristics of hardcore smokers in England.
Design Cross sectional survey.
Setting Interview in respondents’ household.
Participants 7766 adult cigarette smokers.
Main outcome measures Hardcore smoking defined
by four criteria (less than a day without cigarettes in
the past five years; no attempt to quit in the past year;
no desire to quit; no intention to quit), all of which
had to be satisfied.
Results Some 16% of all smokers were categorised as
hardcore. Hardcore smoking was associated with
nicotine dependence, socioeconomic deprivation, and
age, rising from 5% in young adults aged 16-24 to
30% in those aged ≥ 65 years. Hardcore smokers
displayed distinctive attitudes towards and beliefs
about smoking. In particular they were likely to deny
that smoking affected their health or would do so in
the future. Prevalence of hardcore smoking was
almost four times higher than in California.
Conclusion Hardcore smoking presents a serious
challenge to public health efforts to reduce the
prevalence of smoking, but the proportion of
hardcore smokers does not necessarily increase as
overall prevalence in a population declines. More
hardcore smokers could be persuaded to quit, but this
will require interventions that are targeted to the
particular needs and perceptions of both socially
disadvantaged and older smokers.

Introduction
The idea that there might exist a group of cigarette
smokers who are especially resistant to giving up has
attracted considerable interest.1 2 No generally
accepted definition of a hardcore smoker exists, but by
consensus they are those who are very unlikely to give
up, either because they are determined not to or
because they lack any confidence in their ability to do
so successfully. One version of the hardcore hypothesis
postulates that as prevalence of smoking declines over
time in a population, those who continue to smoke will
be increasingly intransigent, possibly with both high
dependence and low motivation to quit.3 It is also plau-
sible that in any given cohort of smokers, those who
want to quit and are able to change their behaviour
successfully will succeed as they get older, with the

result that older smokers, on average, may be more
likely to be hard core than younger smokers.

There have been few attempts to quantify the
extent of hardcore smoking. Recent estimates from
California have indicated that about 5% of smokers
aged 26 and above could be considered hard core.4

The Californian study adopted an operational
definition based on three principal characteristics: no
attempts to quit in the past 12 months; an expectation
of never quitting in the future; and cigarette consump-
tion of at least 15 cigarettes per day. Typical hardcore
smokers were older, white, male, of low income, poorly
educated, and living alone.

We examined the prevalence and demographic
correlates of hardcore smoking in Britain. Our
preferred definition was different from that used in the
Californian study. We did not include cigarette
consumption as one of our criteria but placed
additional weight on the absence of quitting in the past
and on the lack of desire to give up smoking as well as
lack of intention. The main justification for including
cigarette consumption as a criterion is that it is an indi-
cator of dependence on tobacco. We prefer a concept
of hardcore smoking that is based entirely on measures
reflecting motivation. The extent to which dependence
is associated with hardcore smoking can then be
assessed. However, for purposes of comparison, we
also estimated the prevalence of hardcore smoking
using the Californian definition.

Methods
The data considered here were gathered in four
surveys of adults in England that were commissioned
by the Health Education Authority as part of its
national smoking education campaign.5 The first
survey was carried out in November/December 1994,
the second in March/April 1995, the third in
April/May 1996, and the fourth in May/June 1997.
These surveys monitored smoking prevalence and
consumption, provided information about smokers’
attitudes and beliefs, and examined smokers’ recent
attempts at quitting and their desires, intentions, and
confidence of succeeding in future attempts. Each
survey used the same methods. Households were
selected by a random probability sampling technique,
using the postcode as the sampling frame, with a
method that ensured comparability between waves.
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When interviewers made successful contact, they
collected basic demographic details and smoking
habits for each adult in the household from an index
respondent. In households where it was established
that a current cigarette smoker (or someone who had
given up within the past six months) lived, interviewers
carried out a more detailed interview with that person.
When two or more people were eligible, a random
selection process was used. Response rates for the ini-
tial household interview averaged just over 80% across
the four surveys, and the more detailed interview with
selected smokers or recent ex-smokers was completed
with 67%, 63%, 61% and 63%, in surveys one to four,
respectively. The data reported here were gathered at
the detailed interview. The survey methods are
described more fully elsewhere.5

We defined hardcore smoking in terms of several
indicators, including both previous behaviour and
future desires and intentions. To be classified as a hard-
core smoker, respondents had to satisfy all of the
following criteria: less than a day without cigarettes in
the past five years (based on response to “Not counting
times when you were ill or in hospital, what is the long-
est time you have ever gone without smoking over the
past five years?”); no attempt to give up smoking in the
past 12 months (no to “Are you currently trying to give
up smoking altogether” and to “In the last 12 months
have you tried to give up smoking altogether?”); no to
“Do you want to give up smoking altogether?”; no
intention to give up smoking (selection of response
option “I don’t intend to give up smoking” from
multiple choice options assessing future intention to
give up).

Several indicators of socioeconomic status were
available. Occupational class of the main income
earner in the household was categorised as manual or
non-manual. Housing tenure was dichotomised into
rented and owner occupied. Age of completing full
time education was scored as 16 or less or older than
16 years. These were combined into a summary index
of socioeconomic deprivation, as in previous studies,6 7

assigning a score of 1 to each of manual class, rented
housing, and completing education by age 16 years.
This gave a total score ranging from 0 in the most
affluent to 3 in the most deprived respondents.
Available indicators of dependence on smoking
included time to first cigarette of the day, average daily
cigarette consumption, and age at starting to smoke
regularly.

We examined the univariate significance of associa-
tions between hardcore smoking and variables of
interest using �2 tests and conducted multiple logistic
regression analyses to assess the independent predic-
tive contribution of age, sex, socioeconomic depriva-
tion, and tobacco dependence. We combined the data
from all four surveys. An indicator variable for wave of
survey was entered into all multivariate statistical
analyses.

Results
Information was available for 7766 current cigarette
smokers. Of these, 1216 (16%) were classified as hard-
core smokers. Table 1 gives characteristics of all the
smokers. The most striking difference was that
hardcore smokers were about 10 years older on
average and tended to be more dependent on tobacco.
Significantly more hardcore smokers had manual
occupations, lived in rented accommodation, and had
completed their full time education by the age of 16
years. There was no difference by sex.

We examined the independent association of these
predictor variables with hardcore smoking in a
multiple logistic regression analysis (table 2). The
strongest predictor was age. The odds of being a hard-
core smoker rose in a linear fashion with increasing
age to nearly 8 in those aged ≥ 65 years compared with
smokers aged 16-24 years (figure). About 5% of smok-
ers in the youngest age group scored as hard core,
rising to 30% in those aged ≥ 65. There was also a sig-
nificant trend of higher odds with increasing socioeco-
nomic deprivation. By comparison with the most
affluent, odds of hardcore smoking were 1.4 in the
most deprived group. All three of the dependence
indicators had independent predictive value, but the
association was strongest with time to first cigarette.
Odds of hardcore smoking were 2.3 among those who
lit their first cigarette of the day within 5 minutes of
waking compared with smokers who waited for two
hours or more before having their first cigarette.

Differences in attitudes and beliefs
We compared attitudes towards and beliefs about
smoking in hardcore and other smokers (table 3).
There were several striking differences. Hardcore
smokers were much more likely to reject the notion
that smoking was currently harming their health or
would do so in the future. As many as a third of hard-
core smokers thought that their current health was

Table 1 Characteristics of hardcore and other smokers. Figures are numbers
(percentage) of people unless stated otherwise

Hardcore (n=1216) Other smokers (n=6550)

Want to quit 0 4205 (64.2)

Intend to quit 0 4461 (68.1)

Attempted to quit in past 12 months 0 2646 (40.4)

Median time without smoking in past 5 years* <1 day 1-4 weeks

Men 545 (44.8) 2974 (45.4)

Mean age (years) 51.9 41.4

Completed education by age 16 1029 (84.6) 4736 (72.3)

Living in rented housing 541 (44.5) 2699 (41.2)

Manual occupation 777 (63.9) 3838 (58.6)

First cigarette within 30 minutes of waking 824 (67.8) 3584 (52.8)

Mean daily cigarette consumption 15.4 13.6

Started smoking before age 16 565 (46.5) 2646 (40.4)

*Original responses were choices from several ranges.
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completely unaffected by smoking compared with 13%
of other smokers. They were also much less willing to
acknowledge that stopping smoking would lead to an
improvement in health and much less likely to see an
improvement in health as a personal advantage if they
were to give up. Hardcore smokers were more likely to
see smoking as their main pleasure in life (31% v 14%)
and were likely to strongly agree that they enjoyed
smoking too much to give it up (58% v 21%). They
were very ready to agree that there were things that
were far worse for them than smoking (41% v 25%).

Hardcore smokers were less tolerant of social pres-
sure to quit (56% v 32% strongly agreed that smokers
are now put under too much pressure to quit) and were
less prepared to accept that their smoking would have
a modelling influence on younger people (40% v 27%
thought it very unlikely that their smoking would influ-
ence the uptake of smoking by children living in the
household).

Differences in attitudes and beliefs by level of
dependence
To test whether it was appropriate to exclude a
measure of cigarette dependence from our criteria for
defining hardcore smoking we compared attitudes and
beliefs by dependence in hardcore and other smokers
(table 4). For most items, beliefs were similar in low and
high dependence hardcore smokers but strikingly
different from those of other smokers. For example,
almost 60% of both low and high dependency non-
hardcore smokers agreed that improved health would

be a major benefit from quitting whereas among hard-
core smokers only 27% of low dependency and 32% of
high dependency smokers agreed. Similar differentia-
tion in beliefs by hardcore smoking status, but not
dependence level, emerged for other items, especially
those related to health.

Comparison with Californian estimates
Using the same definition of hardcore smoking as
adopted in the Californian study, we found a
prevalence of 17% across all age groups and 19%
among smokers aged ≥ 26 compared with a figure of
5% for this group in the US study. When we added the
Californian requirement of ≥ 15 cigarettes a day to our
criteria we found a prevalence of 10% among smokers
aged ≥ 26, still twice the prevalence in California.

Discussion
Our findings indicate that a substantial minority of
cigarette smokers in England have no history of
attempting to give up or have had any period of absti-
nence from smoking and also have no desire or inten-
tion to give up in the future. As many as 16% of
smokers could be considered hard core by our criteria.
There is no generally accepted definition of the
construct of hardcore smoking, but our operational
definition, which emphasised past behaviour as well as
future desires and intentions, was fairly stringent. Our
decision to exclude an indicator of dependence was
supported by the finding that attitudes and beliefs were
generally similar in low and high dependency
hardcore smokers but markedly different from other
smokers. As expected we found that hardcore smoking
was associated with higher levels of nicotine depend-
ence and also increased with socioeconomic depriva-
tion; not surprising in view of the low rate of cessation
associated with social disadvantage.6 But the strongest
association was with age.

Age and hardcore smoking
Nearly a third of all smokers aged ≥ 65 scored as hard-
core compared with only 5% of smokers in early adult-
hood. Part of the increase in the proportion of
hardcore smokers with age may be due to selective loss
from the smoking population of those who are more
highly motivated to quit. However, the observed figures
go beyond this. Among young adults aged 16-24, some
2% of the whole age group are hardcore smokers
(cigarette prevalence of 35%,8 of whom 5% are
hardcore). Among those aged ≥ 65 this figure rises to
5% (cigarette prevalence of 16%,8 of whom 30% are
hardcore). This suggests that the absolute number and
not just the proportion of hardcore smokers increases.
The implication is that the number of hardcore smok-
ers is not fixed in young adulthood but rises over time,
perhaps as dependence increases and a false sense of
security develops when years of smoking are perceived
not to have affected health. It is, of course, possible that
the pattern of hardcore smoking rising with age is only
partially attributable to the concentration of resistant
smokers increasing. In a cross sectional survey it is not
possible to exclude cohort effects that are not
connected with cessation.

Older smokers are likely to be especially resistant
to stopping smoking. We do not know whether this is
through denial of personal risk, the feeling that smok-

Table 2 Multiple logistic regression* predicting hardcore smoking

No Odds ratio (95% CI)

Sex:

Men 3484 1.00

Women 4202 1.14 (1.00 to 1.30)

Age (years):

16-24 1134 1.00

25-34 1730 1.46† (1.08 to 1.99)

35-44 1477 2.21† (1.63 to 2.98)

45-54 1346 3.97† (2.96 to 5.32)

55-64 916 4.36† (3.21 to 5.93)

≥65 1083 7.95† (5.94 to 10.65)

Deprivation score:

0 1005 1.00

1 2163 1.10 (0.86 to 1.41)

2 2853 1.19 (0.94 to 1.51)

3 1665 1.41† (1.10 to 1.81)

Time to first cigarette:

<5 min 1324 2.27† (1.73 to 2.97)

5-15 min 1259 1.80† (1.38 to 2.35)

15-30 min 1659 1.85† (1.43 to 2.39)

30 min-1 hour 1365 1.55† (1.18 to 2.02)

1-2 hours 812 1.19 (0.87 to 1.62)

≥2 hours 1267 1.00

Age when person started to smoke:

≤15 3189 1.46† (1.24 to 1.72)

16-17 2087 1.23† (1.03 to 1.47)

≥18 2410 1.00

Cigarette consumption/day:

0-9 2287 1.00

10-19 2992 0.93 (0.78 to 1.11)

20-29 1937 1.24† (1.03 to 1.50)

≥30 470 1.49† (1.14 to 1.94)

*Model included term for survey number, but this variable was not a significant
predictor and coefficients are not shown.
†P<0.05.

Papers

page 3 of 5BMJ VOLUME 326 17 MAY 2003 bmj.com



ing is too enjoyable and their only pleasure in life, or a
feeling that it is too late because the damage is done.
All of these could be true, for different smokers. Recent
reports indicate that smokers who give up as late as age
65 gain an average of more than two years of
additional life expectancy.9 Campaigns targeted at
older smokers and that focus on the substantial
personal health gains they stand to make from giving
up smoking may be profitable.

Comparison with California
Our estimate of the prevalence of hardcore smoking
was much higher than that reported in California. We
adopted a different definition of what constitutes hard-
core smoking, but even when we used the same defini-
tion our estimate was close to four times higher. Why
should hardcore smoking be more common in
England and what are the implications? There has
been an intensive campaign against smoking in

Table 3 Comparison between hardcore and other smokers on attitudes towards and beliefs about smoking. Figures are percentage who responded as shown

Response Hardcore smokers Other smokers �2 (df=1) P value

How much, if at all, do you think the amount you smoke affects your
health now?

Not at all 33.2 13.2 315.3 <0.001

How much, if at all, do you think the amount you smoke will affect your
health in the future?

Not at all 18.6 5.1 444.8 <0.001

Improvement of health would be a main advantage of giving up for me
personally

Agree 30.5 58.6 326.2 <0.001

I enjoy smoking too much to give it up Strongly agree 57.5 20.7 615.4 <0.001

I don’t think I could give up smoking because I would suffer too much
from withdrawal symptoms

Strongly agree 28.2 16.2 94.1 <0.001

Smoking is my main source of pleasure Strongly agree 31.2 14.3 187.8 <0.001

I couldn’t cope without cigarettes Strongly agree 27.2 12.7 143.6 <0.001

There are things which are far worse for me than smoking Strongly agree 41.0 24.5 163.7 <0.001

If I tried to give up smoking I would probably put on too much weight Strongly agree 29.7 24.5 10.0 0.002

I feel more confident in social situations if I have a cigarette Strongly agree 22.5 15.2 13.0 <0.001

These days smokers are put under too much pressure to give up smoking Strongly agree 55.7 32.2 199.3 <0.001

People who give up smoking will soon begin to notice their health
improving

Strongly agree 21.8 41.4 260.5 <0.001

Doctors are becoming increasingly helpful in supporting smokers who are
trying to give up

Strongly agree 32.1 32.0 0.024 0.88

How likely do you think it is that your smoking will influence whether or
not the children in this household become smokers?

Very unlikely 39.5 27.2 21.2 <0.001

How likely do you think it is that your smoking will affect the health of the
children who live in this household?

Very likely 16.8 26.3 16.1 <0.001

Do you think that if a child lives with someone who smokes, this increases
his or her chance of chest infections?

Yes 62.0 80.8 189.7 <0.001

I smoke in front of my own children or grandchildren Always 22.5 17.6 9.2 0.002

Table 4 Attitudes towards and beliefs about smoking according to dependence (low or high*) in hardcore and other smokers. Figures are percentage who
responded as shown

Response

Hardcore Other smokers

Low (390, 4.8%) High (821, 10.1%) Low (3071, 37.6%) High (3446, 42.2%)

How much, if at all, do you think the amount you smoke affects
your health now?

Not at all 39.2 30.3 14.8 11.8

How much, if at all, do you think the amount you smoke will affect
your health in the future?

Not at all 26.0 15.0 6.3 3.9

Improvement of health would be a main advantage of giving up for
me personally

Agree 27.3 31.9 59.0 58.2

I enjoy smoking too much to give it up Strongly agree 48.9 62.0 16.2 24.5

I don’t think I could give up smoking because I would suffer too
much from withdrawal symptoms

Strongly agree 21.0 31.6 10.2 21.6

Smoking is my main source of pleasure Strongly agree 24.1 34.6 10.0 18.2

I couldn’t cope without cigarettes Strongly agree 18.3 31.4 6.6 18.0

There are things which are far worse for me than smoking Strongly agree 42.9 40.2 23.5 25.4

If I tried to give up smoking I would probably put on too much
weight

Strongly agree 21.9 33.9 20.9 27.8

I feel more confident in social situations if I have a cigarette Strongly agree 16.5 25.6 13.6 16.8

These days smokers are put under too much pressure to give up
smoking

Strongly agree 50.3 58.1 26.8 37.0

People who give up smoking will soon begin to notice their health
improving

Strongly agree 19.2 23.0 41.6 41.4

Doctors are becoming increasingly helpful in supporting smokers
who are trying to give up

Strongly agree 30.8 32.6 32.3 31.8

How likely do you think it is that your smoking will influence
whether or not the children in this household become smokers?

Very unlikely 46.1 36.8 27.9 26.6

How likely do you think it is that your smoking will affect the health
of the children who live in this household?

Very likely 14.1 17.8 23.9 28.6

Do you think that if a child lives with someone who smokes, then
this increases their chance of chest infections?

Yes 64.6 61.0 85.2 76.9

I smoke in front of my own children or grandchildren Always 13.9 26.6 9.8 24.8

*High=first cigarette within 30 minutes of waking; low=first cigarette after 30 minutes.
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California over the past decade or so, resulting in a
sharp decline in prevalence to levels that are
substantially below those in most other US states as
well in the United Kingdom.10 11 Cigarette smoking
prevalence in California in 1997 was 18%12 compared
with 23% in the United States as a whole and 28% in
Britain.8 It is possible that the lower social acceptability
of smoking in California has had the effect of moving
some smokers who would have been hard core in Brit-
ain towards wanting and intending to quit. Whether or
not this is true, it is clear that it is not necessarily the
case that lowered prevalence will inevitably result in a
higher proportion of hardcore smokers as California
has both lower cigarette prevalence and a markedly
lower proportion of hardcore smokers.

Several other studies have found that older
smokers are more recalcitrant in their views than
younger smokers13 14 and more likely to be resistant to
giving up. Our findings, which strongly reinforce this
conclusion, suggest that the current tendency to be
more concerned about cessation in young rather than
older smokers is misplaced. The health of older smok-
ers is most imminently at risk and their short term
health gains from giving up smoking will be greater.

Progress in reducing smoking related disease will
depend on delivering interventions that are targeted to
the particular needs and perceptions of both socially
disadvantaged and older hardcore smokers.
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What is already known on this topic

There are concerns that hardcore smoking could
become more common as overall cigarette
smoking prevalence declines

Some 5% of smokers in California scored as
hardcore, but there has been relatively little study
of this phenomenon

What this study adds

A total of 16% of English smokers were classified
as hardcore

Hardcore smokers tended to be older, more
dependent, and from more socioeconomically
deprived backgrounds

They were likely to dismiss any effect of smoking
on their health
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